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PERIOD:  1.1.92  TO  29.2.92 

As  discussed  in  the  last  report,  laser  anemometry  measurements  are  now 
under  progress  at  various  positions  downstream  of  the  rotor.  The  original 

design  of  both  optical  windows  A  and  B  (fig  1)  had  to  be  modified  to 

overcome  several  unforeseen  problems  which  occurred  while  the  rig  was 
operating. 

Previous  reports  explain  the  problems  caused  by  the  icing  of  the  window  due 

to  sub  zero  temperatures  at  the  turbine  outlet.  This  problem  was  solved  by 
installation  of  electrical  heaters  at  the  turbine  inlet  far  enough  upstream 
not  to  disturb  the  flow.  It  was  possible  to  maintain  the  turbine  outlet 

temperature  reasonably  high  so  avoiding  any  condensation  on  the  windows. 

Measurements  at  Window  A 

Laser  anemometry  results  for  the  following  running  conditions  have  been 

obtained: 

U/V  =  .64,  .68,  .70,  .72  with  PR  =  3.0 
U/V  =  .64,  .68,  .70  with  PR  =  3.5 

Fifteen  radial  stations  were  selected  to  perform  laser  measurements  at 
window  A,  fig  1.  The  separation  between  two  stations  was  .125  inch  (3.2mm). 
Laser  measurements  provided  the  velocity,  flow  angle  and  turbulent 
intensities  at  all  measurement  positions.  In  order  to  compare  the  laser 
results,  a  Cobra  yawmeter  probe  has  also  been  used  after  it  was  calibrated 
in  a  windtunnel  (the  details  of  which  have  already  been  included  in 

previous  reports).  Cobra  probe  measurements  were  taken  at  approximately  the 
same  radial  positions  as  the  laser  measurements. 

Figs  2  and  3  give  the  laser  anemometry  and  pressure  probe  results  for 
pressure  ratios  of  3.0  at  U/V  =  .64.  Fig  2  gives  the  velocity  variation 

along  the  radius  of  the  duct  at  window  A  whereas  fig  3  shows  the  swirl 

angle  variation  for  different  radial  positions.  Figs  4  and  5  show  the 

results  for  the  same  window  but  at  a  different  running  condition  (U/V  = 
.64,  PR  =  3.5).  Results  for  all  the  other  running  conditions  have  now  been 
completed  which  will  be  presented  in  the  final  report. 


Measurements  at  window  B 


Results  at  the  following  conditions  have  now  been  completed  for  this 
window': 

U/V  -  .04.  .08.  .70.  .72:  PR  -  3.0 
U/V  =  .04.  .08.  .70:  PR  =  3.5 

Ten  radial  stations  with  a  separation  of  3.2mm  were  chosen  in  this  case. 
Cobra  probe  results  for  ail  those  positions  have  also  been  obtained. 

Figs  6  and  7  give  a  comparison  of  laser  anemometry  measurements  with  those 
obtained  by  the  Cobra  probe  for  the  same  running  conditions  (U/V  =  64,  PR  = 
3.0)  and  approximately  at  the  same  radial  positions.  Results  for  the  other 
running  conditions  have  also  been  completed.  Discussions  on  these  results 
will  be  included  in  the  final  report. 

Measurement  at  the  Inlet  of  the  Turbine  Rotor 

It  was  also  reported  in  the  previous  report  that  several  schemes  were  under 
consideration  to  provide  optical  access  for  laser  measurements  at  various 
positions  at  the  turbine  rotor  inlet  (between  guide  vanes  and  rotor).  This 
task  has  been  time  consuming  but  is  now  completed.  The  details  of  the 
machining  and  the  various  positions  at  the  inlet  have  not  been  given  in 
this  report  and  will  be  explained  in  the  next  report.  Mirrors  and  optical 
windows  suitable  for  this  work  have  been  obtained  and  the  laser  results 
will  be  undertaken  in  the  near  future. 


R7-8.40/IH 


AC  CO  3 

nlon  For 

nt::. 

rP.  Ail 

r*  t  r  ~ 

TAB 

□ 

1 1  i  ■’  ‘ .  .  i 

cr  :iood 

j 

j.i.  : : 

u  1 :  n — 

— 

_ _ _ 

flv _ j 

!  Distribution/  _  _ I 

Avnllrbllity  C..cD3 
'Avail  and/or 
31st  |  Special 


FIG  1  ;  WINDOWS  FOR  OPTICAL  ACCESS 
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Window  A  :  PR  =  3.0  :  U/V  =  .64 


Figure 
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Window  A  :  PR  =  3.0  :  U/V=.64 


Figure 
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Window  A  :  PR  =  3.5  :  U/V  =  .64 


Figure 
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Window  A  :  PR  =  3.5  :  U/V=.64 


Figure 
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Window  B  :  PR  =  3.0  :  U/V=.64 
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Window  B  :  PR  =  3.0  :  U/V  =  .64 


Figure 


